Transcriptional analysis of the glutamate dehydrogenase gene in the primitive eukaryote, Giardia lamblia. Identification of a primordial gene promoter.
We studied gene expression in the ancient eukaryote, Giardia lamblia, by taking advantage of assays developed recently in our laboratory, which allow new genetic analyses of this organism. We examined the transcription of a 2.2-kilobase segment of the Giardia genome that contains the glutamate dehydrogenase (GDH) gene and a portion of a second open reading frame encoding an uncharacterized gene. Nuclear run-on analyses showed that the genes are transcribed as two separate units spaced less than 200 base pairs apart, and transcription of the GDH gene initiates just 3-6 nucleotides upstream of its translation start codon. We characterized the GDH promoter by transfecting Giardia with DNA constructs that used the GDH upstream sequence to drive the expression of a luciferase reporter gene. By deletion and mutational analyses, we localized promoter function to three motifs within a 50-base pair region of the GDH upstream sequence. Using band shift assays and UV cross-linking, we demonstrated specific binding of a 68-kDa protein from Giardia nuclear extracts to short poly(T) tracts contained within two of the sequence motifs on single-stranded DNA from the promoter region. This report describes one of the first functional gene promoter and its cognate DNA-binding protein in this primitive eukaryote.